Background: Long-term functional schizophrenia outcomes are not well characterized in low-income environments because of the rarity of prospective studies. Objectives: To assess and describe long-term schizophrenia's functional outcomes and potential outcome predictors. Methods: Following a baseline assessment, 316 people with schizophrenia were studied for 10 years, on average. Of the total, 79 were incident cases: cases with onset of the illness occurring two years or less from entry into the study. SF-36 scores of physical and social functioning were used to assess functional outcomes. Linear mixed models were employed to evaluate the association of functioning with potential predictors. Results: Social and physical functioning scores regarding the cohort were lower than the population's norm for most of the follow-up period. Incident cases had better function than prevalent cases. Fifteen percent of incident and 30% of prevalent cases had reduced social functioning for at least six years. Declining symptom severity during the follow-up period was significantly associated with improvement in social functioning. When baseline functioning was controlled for, the long-term trend in functionality was not associated with demographic or illness characteristics (age and speed of onset, duration of illness and neuroleptic use at entry, substance use, and medication adherence). Conclusion: Long-term physical and social functioning of the population with schizophrenia were significantly lower than the population norm. A significant proportion of the cohort had lower functioning for the long-term. Functioning was not associated with demographic or illness characteristics of the study population.
Introduction
The field of mental health services has experienced a shift from its previous emphasis to reduce symptoms through a treatment focused approach to taking into consideration both the functioning and well-being of the patient (Brazier et al., 2014) . Follow-up studies of schizophrenia have often focused on clinical outcomes, with less consideration of functional outcomes (Feeny et al., 2013) . In those studies that examined functional outcomes the measuring instruments used were not generic and or they lack data on population norms, and thus comparison of the disability of schizophrenia to the general population or other illness was not possible.
Prospective population-based studies of course and outcome of schizophrenia are scarce in low and middle-income countries. Of these, studies focusing on physical and social functioning are even rarer (Ran et al., 2017; Esan et al., 2012; Novick et al., 2012; Gureje and Cohen, 2011; Thara et al., 1994; Ohaeri, 1993) . We have earlier reported on short-term functional outcomes, and long-term clinical course and outcome of schizophrenia in Butajira, a rural community in Ethiopia (Shibre et al., 2014; Alem et al., 2009; Kebede et al., 2004a) .
The unique features of the study were that cases were recruited from the community instead of clinics, and over three-quarters of these were neuroleptic naïve at entry. Also, we used the Medical Outcomes Short Form (SF-36) instrument a generic functional assessment instrument that enables comparison with the population norm or other illnesses. Because of the availability of published local general population norms the SF-36 (Kebede et al., 2004b) , we were able to compare the physical and social functioning of the people with schizophrenia to the general population of Butajira.
In this paper, we describe the long-term social and physical functional outcome of people with schizophrenia that were followed for an average of 10 years. We also present the results of comparisons of functioning between our cohort with general population of Butajira. Also, we have evaluated several potential sociodemographic and clinical predictors of physical and social functioning in schizophrenia.
Methods
Details concerning case identification methods for Butajira's cohort have been previously reported (Shibre et al., 2014; Shibre et al., 2002; Kebede et al., 2003; Alem et al., 2009) and are as follows:
Butajira is a predominantly rural district, located in central Ethiopia and found approximately 132 km from the capital, Addis Ababa. Primary occupations in this area include farming, as well as small businesses which are located in town.
Participants were enrolled into the study between March 1998 and May 2001, following a two-stage method. Throughout the initial stage, 68,378 adults, aged 15e49 years (out of the total district population of the age group of 83,282) were interviewed via home surveys which used the Composite International Diagnostic Interview (CIDI 2.1) (Sartorius and Janca, 1996; Ust€ un et al., 1997) . The key informant method was used to identify and recruit additional participants (Shibre et al., 2002) .
Participants found positive during this stage were given a diagnostic assessment using Schedules for Clinical Assessment in Neuropsychiatry (SCAN 2.1) (Sartorius and Janca, 1996; Ust€ un et al., 1997) . Following SCAN interviews, 359 persons confirmed to have schizophrenia (APA, 1994; World Health Organization, 1994) , were placed in the cohort of which, 46 cases with incomplete income data were excluded. This gave a total of 316 cases, of which 79 were incident cases: cases with onset of the illness occurring two years or less from entry into the study (Fig. 1) . The study also identified 345 people with bipolar disorders and 215 with major depression. The relatively small number of cases of major depression is because the screening process focused on identifying those people with major depression with psychotic features.
All participants were provided with access to basic psychiatric treatment, primarily via first-generation antipsychotics such as haloperidol, chlorpromazine, thioridazine and fluphenazine decanoate, as well as tricyclic antidepressants such as amitriptyline or imipramine. These are commonly used in psychiatric clinics throughout the country. Doses of antipsychotic medications and chlorpromazine doses equivelant to the antipsychotic medications were provided at between 25 mg and 300 mg/day. The primary outcomes that were evaluated yielded annual SF-36 scores on physical and social functions: PF and SF. Follow-up measurements of clinical and functional characteristics continued on a monthly basis in the Butajira psychiatric clinic, as well as two additional outreach clinics established due to the research project.
The SF-36 scores were used to quantify functional outcomes. The SF-36 is often used to measure functional outcomes regarding that of physical and mental illnesses, and has proven to be effective in measuring functioning, as well as health-related quality of life (Brazier et al., 1992) . The instrument continuously demonstrated appropriate internal consistency and stability, as well as concurrent validity in patients with schizophrenia (Tunis et al., 1999; Russo et al., 1998) . The Amharic version used here also demonstrated reliability and validity in assessing Butajira's general population (Kebede et al., 2004b) . The SF-36 instrument provides 36 items yielding eight domains when scored. The initial domain includes physical functioning, which provides an assessment of limitations to physical activities, such as walking and climbing. Social functioning domain includes two items and examines impacts on physical and emotional health related to regular social activities. We used these two (PF and SF) domains to assess physical and social functioning because they directly assess daily functions (Ware, 1993) . Higher SF-36 scores represent higher function capabilities.
Clinical course, as well as outcome data were collected via the Longitudinal Interval Follow-up Evaluation (LIFE) chart (Keller et al., 1987) . The LIFE chart is a questionnaire able to summarize longitudinal data. Four psychiatrists were trained for four days to administer and address the LIFE chart. Primary rating policies regarding the LIFE chart include the Psychiatric Status Rating (PSR). The PSR is a six-point symptom rating severity. A one rating indicates the absence of symptoms. In contrast, a six rating is consistent with significant or severe symptoms. Utilizing all available information, the PSR provided reports from cases and families of those experiencing the condition, monthly clinical records, annual symptomatic and functional ratings, psychiatric nurse reports, and finally project outreach reports provided by workers who held monthly contacts with patients and their families. When participants were unable to attend the required psychiatric clinic for a final assessment, raters visited participants at home with their permission. Two senior psychiatrists well-versed with the LIFE chart supervised ratings.
The Statistical Package for Social Sciences (SPSS version 19) and A SAS-based SF-
36 scoring algorithm were used to analyze data. When comparing cohort SF-36 scores to the general population, published SF-36 values of Butajira's general population were reviewed and used (Kebede et al., 2004b) . In order to evaluate potential outcome predictors linear mixed models on SPSS were used. Baseline values of outcomes were included in the models to adjust for baseline differences in scores. Models for each outcome were assessed, which were the yearly scores of PF and SF and PSR. The following predictors were evaluated as predictors using the nine categorical variables: age, sex, literacy, marital status, urban-rural residence, substance use, speed of onset, neuroleptic use at baseline, and medication adherence. Seven continuous variables, those being baseline PF, SF and PSR scores, follow-up PSR scores, age of onset, duration of illness at baseline, and duration of follow-up were also used. We fitted multivariate random mixed linear models to evaluate long-term outcome (Twisk, 2003) .
Ethical considerations
Addis Ababa University's Research and Publication Office approved the study. All subjects or caregivers provided consent. Free health care, including medications, were available to all participants throughout the follow-up.
Results
A total of 316 people with schizophrenia that were identified at baseline and with complete data on functional outcome were used in the analysis (Fig. 1) , 79 of which were incident cases with the onset of illness two years or less at on entry to the study.
Males accounted for 83% of cases in both the incident and prevalent cases (Table 1) .
About three-quarters of the cohort were not married, living in rural areas. The average age of incident cases (26 years) was lower than that of prevalent cases (32 years). However, the average years of education were similar in the two groups (about three years). At baseline, 75% of incident and 88% of prevalent cases had no history of neuroleptic treatment, and baseline social function score was higher in the incident (48.7) compared to prevalent cases (40.4). Both incident and prevalent cases were followed for ten years.
There was a progressive increase in the SF-36 social functioning (SF) scores (i.e., the trend of improvement) during the period, but this was not as marked for physical functioning (Fig. 2) . The level of improvement in social and physical function was higher in incident than prevalent cases. However, the scores for both were significantly lower than that of the population means for most of the follow-up period, as shown by the non-overlap of the 95% confidence limits of the mean values between the study and the general population.
Percentages of follow-up time in reduced functional states are shown in Fig. 3 . Three-quarters of the cohort had reduced functioning for at least two years, and 15e30% for at least six years. A higher percentage of prevalent cases had reduced functioning (i.e., physical and social functioning lower than the population norm) for a longer period compared to incident cases. For example, 15% of incident and 30% of prevalent cases had reduced social functioning for at least six years. The corresponding figures for physical function were 11% and 27%, respectively.
The association between the yearly improvement of social and physical functioning, and course of illness on the one hand and demographic and clinical factors on the other were evaluated using multivariate random mixed linear model (Table 2) . Baseline social functioning was significantly associated with improving trend of social functioning throughout the follow-up study (P < 0.001). Improvements in social functioning were significantly associated with declining PSR scores (i.e., symptom severity) throughout the follow-up study in prevalent cases (P < 0.001), but was not evident in incident cases. Onset age, onset speed, duration of illness at recruitment, Higher mean values indicate higher functioning.
history of neuroleptic treatment before recruitment, and substance use (alcohol, tobacco, and khat 1 ), and medication adherence were not associated with social functioning. Similarly, age, sex, rural residency, education, and marital statuses were not related to social functioning.
The baseline level of PF scores (Table 3 ) was significantly associated with improving trend of physical functioning during the follow-up period in both incident and prevalent cases (P < 0.001). Improvement to physical functioning was not significantly associated with declining PSR scores during the follow-up period. Age of onset, onset speed, illness duration at recruitment, history of use of neuroleptic treatment before recruitment, substance use, and medication adherence were not associated with physical functioning. Age, sex, rural residence, education, and marital status were not associated with improvement in physical functioning.
Discussion
Our results show that physical and social functioning of the study population with schizophrenia were lower than the population norm for most of the follow-up time, although functioning improved with time. Declining symptom severity during the follow-up period were associated with improvements to social functioning when baseline functioning was controlled for. Demographic or illness characteristics (age and speed of onset, illness duration, neuroleptic use at entry, substance use, and medication adherence) were not associated with the long-term trend in functionality or clinical course. 1 Khat is a flowering plant (Catha edulis), the leaves of which are chewed for their stimulant and appetite-suppressing effect. The leaves contain cathinone, which is an amphetamine-like molecule. a Incident cases are those with the onset of illness two years or less on recruitment to the study. The findings are unlikely a result of bias or confounders; precautions were taken to avoid methodological pitfalls. We included all people with schizophrenia from a defined community instead of institutional-based enrolment, and over 85% of the people with schizophrenia were neuroleptically naïve at baseline. We stratified incident in addition to prevalent cases and controlled for duration of illness in a multivariate model to limit selection bias (Revier et al., 2015) . We used accepted diagnostic classification schemes and data collection tools that have been evaluated for reliability (Alem et al., 2004; Kebede et al., 2004b; Fekadu et al., 2000; Rashid et al., 1996) . Clinical diagnoses and course of illness were assessed longitudinally using standardized methods. We were able to compare functional outcomes of the study population to that of the general population and used suitable multivariate models to allot address possible confounders when evaluating predictors of functional and clinical outcomes.
Due to schizophrenia's ability to be disabling, baseline functioning levels are expected to be lower in those with schizophrenia compared to the general population.
Although this gap diminished, it persisted after the follow up, indicating high levels of residual disability due to the illness. We have shown that a substantial percentage of people with schizophrenia had continued to be in a state of reduced functioning during follow-up. Thus, although on average improvement was seen, a significant percentage of cases had a chronic unrelenting course of illness as was described in the literature (J€ a€ askel€ ainen et al., 2013; Newman et al., 2012; Haro et al., 2008; Cohen et al., 2008; Patel et al., 2006) . We are not aware of other studies of schizophrenia that had attempted a comparison of functioning in cases and the general population.
Our finding of low levels of physical and social functioning at baseline was to be expected since most of the people with schizophrenia had no history of neuroleptic use before joining the study. In addition, improvement in social functioning during follow-up was expected as all cases were treated by typical neuroleptics. Other studies have also reported functional recovery during the first five years after recovery (Robinson et al., 2004) . On the other hand, it is possible that our finding may under-estimate the actual functioning level of the people with schizophrenia. This is because long-standing cases may express relative satisfaction with their condition due to adaptation to their condition over time and because they usually compare themselves to their peer group with similar impairments instead of the general population (Priebe, 2007; Habtamu et al., 2017) .
Longitudinal symptom severity level was associated with social functioning in our study. Several studies reviewed by Jarcaz et al., (2015) have also shown similar results. When symptom severity is controlled for in the mixed random model, physical and social functioning were not associated with socio-demographic separations or characteristics. This is in accord with our earlier report on the short term of schizophrenia (Kebede et al., 2005) and other studies (Kua et al., 2003) .
However, this is not in accord with follow-up studies conducted in developed, as well as developing countries (Rangaswamy and Greeshma, 2012; Bromet et al., 1995; Jablensky et al., 1992) . Systematic reviews (van der Werf et al., 2014) have shown gender as an important predictor at different stages of life, although our study did not show this. This could be differences in methods between our and other studies. Very few of such studies adjusted for covariates using appropriate multivariate models for repeated measurements as we did. The associations observed in those other studies were thus not shown to be independent of each other or to other relevant clinical factors, particularly differences in baseline functioning and longitudinal illness severity.
Both duration of illness and neuroleptic naivety were found to not be associated with trends of physical and social functioning in the current study. Illness duration throughout the study might correspond to the duration of untreated psychoses (DUP); the majority of cases had no history of treatment with a neuroleptic medication at baseline. DUP showed an association with poor outcomes in some studies in both developed and developing countries (Penttila et al., 2014; Norman and Malla, 2001 ). However, its significance has been disputed as it may be the result of confounding (Verdoux et al., 2001) . Substance use was not significantly associated with functioning in our study, although some studies had shown such an association as reviewed by Holla and Thirthalli (2015) . However, the reviewers had stated that substance use and outcome in schizophrenia had not been well studied. Treatment adherence was also not associated with functionality. Our findings of non-significant association between substance use and treatment adherence with functionality could be due to type II error as the size of group was relatively small. The study did have limitations. The possibility of errors due to misclassification of age as a proportion of participants could not state their actual age, which necessitated using major historical events in an effort to estimate age. Thus, any accuracy regarding related variables including age of onset and illness duration may be affected. The LIFE Chart and PSR scores were used to measure clinical severity. It is not clear how this method compares with standard scales for psychopathology such as PANSS (Suzuki, 2011) . Our assessments of functional outcome were completed cross-sectionally and annually. It was assumed assessments would reflect an accurate pattern of outcomes throughout the 12 months before the assessment. While this is common practice, we cannot ascertain whether people with schizophrenia had a stable course of illness throughout the duration of the intervening period between annual assessments. Symptomatic and functionality assessment were based on information obtained from both the patients and care-givers.
In conclusion, our study shows a significant gap in physical and social functioning between the study and the general population that persisted with the follow-up, albeit with the diminishing of the gap with time. Baseline functioning levels and course of illness were associated with long-term functioning. When adjustments were made, socio-demographics and additional clinical factors were not associated with trends in physical and social functioning. Long-term follow-up studies of 20e30 years are rare in developing countries and have not been conducted throughout subSaharan Africa. Further, follow up of the people with schizophrenia in Butajira is recommended to describe longer-term illness course and functional outcomes.
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